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Executive Summary 
 
This report has been written to fulfil the requirements of Deliverable D11.7 ‘Report of users’ 
perceptions and expectations of technologies for rapid microbial analysis’. The report has been 
produced by the AQUAVALENS team at the University of Surrey based on the results of data 
collected via a Perceptions and Expectations Questionnaire.  This questionnaire was designed by the 
University of Surrey and was delivered in three study countries with the support of partners at the 
Instituto Superior Técnico of Lisbon in Portugal, the James Hutton Institute in Scotland, and the 
University of Belgrade in Serbia, who have been sampling water and piloting AQUAVALENS 
technologies for small water systems (SWS) as part of Work Package 11 (WP11). 
AQUAVALENS molecular methods of detecting waterborne pathogens have the potential to support 
the risk management operations of large water utilities as well as small water supplies, thus 
contributing to improve public health. However, the perception and expectations of water suppliers 
and water users do not always match, and the situation is further complicated by the needs and lack 
of resources available to small water suppliers that can be either private individuals or 
municipalities.  
As part of AQUAVALENS WP11, two Perceptions and Expectations questionnaires were developed 
and delivered to users of the technologies and users of water from SWS respectively. Findings from 
the questionnaires of users of the technologies were presented as deliverable D11.5, while results 
from the analysis of data on perceptions and expectations collected among users of SWS 
implementing AQUAVALENS technologies in Portugal, Scotland and Serbia are presented in this 
D11.7 report.  
In relation to the perception of water consumers from SWS about the AQUAVALENS techniques and 
their expectations about the tests that can be undertaken by themselves as owners of SWS or by 
their SWS suppliers and municipalities, some of the main findings of this research are: 
 
1) Responses from residents on SWS in Scotland and Portugal suggest that they do not 
want to ‘give up’ or ‘be forced to give up’ their small water supply and be on ‘mains 
water’. Some residents from Scotland refused to participate in the Perceptions and 
Expectations questionnaire as they thought it ‘may be a scheme to make them take a 
mains supply’. In Portugal, residents in Guarda District repeatedly said that the water 
from their respective SWS is good, and respondents from Guarda and the other two 
districts surveyed also said that they prefer the taste of untreated water from the public 
fountains or wells (SWS) to that of the municipal water (mains supplies) which tastes like 
bleach or chlorine. The majority said they still drink or try to drink from private SWS 
even when they are on ‘mains’ supplies.  
2) Some users in all countries perceived AQUAVALENS methods as tests on water quality 
(colour, chemistry, microbes) rather than specifically testing for pathogens.  Users often 
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could not differentiate between testing for indicators of contamination or pathogens in 
water and actual treatment methods for their water supply, especially in Portugal and 
Serbia. This points to the need for raising awareness among SWS consumers. 
3) In relation to the expectations and importance of suppliers testing specifically for 
pathogens, the responses in Scotland (where all the respondents are owners of the SWS) 
suggest that some respondents welcome the possibility of suppliers/owners of SWS to 
be able test for pathogens if required, although do not expect (or want) for 
suppliers/owners (themselves) to have to do compulsory testing. This is in contrast with 
the responses in Portugal and Serbia where the majority of respondents answered yes to 
both these same questions. This difference might reflect the fact that all of the 
respondents in Serbia and the majority in Portugal are not themselves the 
suppliers/owners of SWS and thus not directly responsible for pathogen testing (nor are 
they responsible either for water quality testing in general). 
4) Furthermore, a duality was found in the responses about expectations. Users of water 
from SWS appear to prefer fewer tests and less ‘interference’ with their SWS by 
imposing new or stricter (potentially more expensive) tests and regulations.  This seems 
to be especially the case if these are private supplies serving an individual or few 
households (e.g. in Portugal and Scotland where the respondents are the owners of the 
SWS). Once a municipality becomes responsible for the supply, users have expectations 
that it is the municipality’s duty to test and treat the supply regularly to pre-determined 
standards. This expectation is greater when water is supplied by a large utility (e.g. the 
municipality for a town) as demonstrated by data collected in Portugal among 
consumers from the city of Guarda, supplied with water from a medium-size utility, 
versus SWS users in the vicinity of Guarda and other areas.   
5) Based on this finding, more research is needed to determine if the expectations of water 
consumers about pathogen-testing methods vary also in relation to whether water is 
supplied by a large or small utility, or a publically-owned or privately-run water 
company.  
6) In relation to whether it would be useful and beneficial to do rapid tests for pathogens, 
to identify pathogen types, and to adopt existing rapid-testing techniques, half of the 
respondents in Scotland, approximately 60% in Portugal, and approximately 75% of 
respondents in Serbia answered yes to these questions. This confirms that respondents 
in the three study countries think that innovative faster and more targeted pathogen 
detecting tests, like the ones developed under the AQUAVALENS project, are useful and 
beneficial.  
7) A difference was also found between the responses of the various countries related to 
the perceived barriers to the implementation of methods for testing pathogens, 
including rapid testing methods. Users of SWS in Serbia pointed to costs of equipment, 
maintenance, liability, and passing costs to consumers as the main barriers. Respondents 
in Portugal also identified the costs of equipment and maintenance beyond specific 
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projects as the main barrier, but alluded less to compensation or liability. On the other 
hand, respondents from Scotland were more elusive (60% responded as not applicable 
or blank) and varied, with only 30% mentioning costs and 10% of respondents saying 
that regulations do not demand for suppliers or owners of SWS to do pathogen testing. 
8) Another contrasting finding identified between countries is the perceived advantages of 
rapid testing methods among users of SWS in Portugal and Serbia versus Scotland. The 
largest share of Portuguese and Serbian respondents saw ‘improving public health by 
minimising the risk of disease’ as the main advantage of any new methods, whereas the 
responses from users in Scotland were less specific (more blank and not applicable 
answers), or pointed out that the main advantages are: ‘to identify pollution sources in 
order to minimise risk’, ‘to encourage SWS owners to meet regulations’, ‘to limit the 
costs of treatment and compensating for a contamination incident’, and ‘to improve 
public health’. 
It should be noted that some delays in data collection have occurred due to delays in identifying 
suitable small water sources and in adapting the procedures from previous project Clusters. There 
have been some delays also in the installation of disinfection plants on selected small water supplies 
in Portugal and Serbia. All of this has meant that sampling and analysis are still on-going, and data 
collected via the Perceptions and Expectations questionnaire are also still being gathered in Serbia 
and Scotland. Any new data from questionnaires received after submission of this report will be 
incorporated to the ongoing WP11 and WP14 work in the next few months.   
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1. Introduction 
 
The AQUAVALENS consortium has brought together small and medium-sized Enterprises (SMEs), 
industries, universities and research institutes with the mission of protecting the health of European 
citizens from contaminated drinking water and water used in food processing. This is being achieved 
by the development of sustainable technologies to enable the managers of large and small water 
systems (SWS) and food growers and manufacturers to ensure the safety of their water supplies.  
The Work Packages in Clusters 1 and 2 of the AQUAVALENS project have developed and validated 
analytical methods for the detection of several priority pathogens in water.  Work package 11 
(WP11) in Cluster 3 of the project aims to implement and test the potential use of these analytical 
methods for monitoring small water supplies across Europe via piloting the methods in three study 
countries: Portugal, Scotland and Serbia. 
 
1.1. The AQUAVALENS analytical methods 
A major challenge in food and water microbiology is the concentration of microorganisms 
(pathogens) that are present in low numbers. This is particularly true for enteric viruses and 
protozoa. Therefore, the concentration of microorganisms from large volumes of a sample of water 
is required. Until recently, all three kingdoms (bacteria, viruses and protozoa) were concentrated 
using different methodologies and in separate filters or cartridges. This is mainly as a consequence 
of these microorganisms being very different in their sizes, morphology and constitution. 
AQUAVALENS partners set to develop a method that would allow for the concentration of all three 
kingdoms using a single cartridge and elution method. The method developed relies on the use of 
hollow fibre filters, commonly used in dialysis, followed by a secondary concentration using 
polyethylene glycol (PEG). This method enables the concentration of large volumes of water to a 
small volume that is then analysed by molecular biology.   
After the concentration of microorganisms, the conventional way to detect bacteria is by growth on 
artificial media, protozoa by immune-magnetic fluorescence, and viruses by cell culture or molecular 
biology techniques. However, most of these techniques are quite laborious, and time consuming and 
results can take several days.  Polymerase Chain Reaction (PCR) is a fast and sensitive method that 
allows the detection of specific organisms. AQUAVALENS partners Ceeram and GPSTM have in recent 
years developed kits for an easier and repeatable approach to PCR. These kits are robust, specific, 
sensitive, ready and easy-to-use, and reliable as they include internal controls to avoid the possibility 
of false negative results (positive and negative controls are included). 
Based on the technologies describe above, and following optimization with a trial performed 
amongst AQUAVALENS partners, the techniques and processes were validated and shown to be 
effective in concentrating microorganisms in low numbers. Thus, the methods developed under 
AQUAVALENS can lead to a faster and more sensitive way of combined detection of 
microorganisms/ pathogens from multiple kingdoms using one single cartridge.  
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Research has been undertaken on the applicability of the AQUAVALENS methods described above in 
small water supplies in Europe. This was done by sampling and analysing water samples collected in 
Portugal, Scotland and Serbia using the AQUAVALENS methods and comparing these against 
standard analytical methods. Furthermore the experiences, perceptions and expectations of users of 
the methods and water from SWS were collected via Perceptions and Expectations questionnaires.  
 
1.2. Introduction to Deliverable D11.7 Report of users’ perceptions and 
expectations of technologies for rapid microbial analysis 
This report has been written to fulfil the requirements of Deliverable D11.7 ‘Report of users’ 
perceptions and expectations of technologies for rapid microbial analysis’. The report has been 
produced by the AQUAVALENS team at the University of Surrey and describes the results of the 
analysis of data collected in three study countries: Portugal, Scotland and Serbia, by the 
AQUAVALENS partners in these countries. The Instituto Superior Técnico of Lisbon in Portugal, the 
James Hutton Institute in Scotland, and the University of Belgrade in Serbia have been sampling 
water and piloting AQUAVALENS technologies for SWS in their respective countries as part of WP11, 
and collaborated with the University of Surrey to deliver and collect a Perceptions and Expectations 
questionnaire developed by the Surrey team (see Appendices A and B for copies of the forms).  
Deliverable D11.7 is part of Task 11.6 ‘Evaluation of users’ perceptions of the technology’, and has to 
be seen in conjunction with D11.5 ‘Report of the experience of users of the technology and their 
recommendations for implementation’ delivered in January 2017.  
 
1.3. Objectives of Deliverable D11.7  
Deliverable 11.7 builds on the following objective of Task 11.6:  
 Based on a database of potential users of the AQUAVALENS technology and those who 
will receive and act upon the analytical results for the three case study countries, a 
questionnaire will be developed to evaluate the perceptions and expectations amongst 
users and potential users of rapid analytical methods for testing pathogens in water 
from SWS in the three case study countries.  
Thus, this report introduces the data collected in Scotland, Portugal and Serbia and describes the 
results of the data analysis, including some narratives based on the qualitative analysis of data and 
fieldwork observations.  
Some delays in data collection have occurred due to delays in identifying suitable small water 
sources and in adapting the procedures from previous project Clusters. There have been some 
delays also in the installation of disinfection plants on selected small water supplies in Portugal and 
Serbia. All of this has meant that sampling and analysis are still on-going, and some data are still 
being gathered via the Perceptions and Expectations questionnaire in Serbia. In Scotland, in addition 
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to delivering the Perceptions and Expectations questionnaire by hand to users of SWS participating 
in the project, a mail-out of up to 330 questionnaires was carried out in surrounding areas. Any new 
data from questionnaires received after submission of this report will be incorporated to the 
ongoing WP11 and WP14 work in the next few months.  
This report includes templates of the Consent form and Perceptions and Expectations questionnaire 
developed by the University of Surrey (see Appendices A and B), which were used to collect the data 
and for which the University of Surrey has received Favourable Ethical Opinion (FEO UEC ref: 
UEC/2016/074/FEPS) from the University’s Ethics Committee on behalf of the AQUAVALENS 
consortium. 
 
2. Data collection methods and analysis  
 
This section will introduce the data collection process in the three study countries.  A Perceptions 
and Expectations questionnaire was delivered to participants and communities supplied by SWS in 
Portugal, Scotland and Serbia (see Appendix B for a blank copy of the questionnaire). The 
questionnaire was translated to Portuguese and Serbo-Croat and delivered by AQUAVALENS 
partners in these countries. It was felt by the teams working in water sampling and data collection 
that because of the nature and number of questions in the questionnaire, this could be 
overwhelming to some potential respondents in rural communities, especially in Portugal and 
Serbia. Thus, the questionnaires were delivered by hand and respondents were encouraged to 
answer the questions in front of the AQUAVALENS field teams from Portugal, Surrey and Serbia, to 
ensure the maximum number of questionnaire returns and also so that respondents had the 
opportunity to be helped with any doubts about the meaning of questions. In the case of Portugal 
and Serbia, some respondents could not read or write well, and the questionnaire was read out to 
them, unclear questions were explained, and the answers were filled in the forms according to the 
views of the respondents. 
In Scotland, colleagues from the James Hutton Institute delivered the questionnaires to specific 
residents relying on SWS for their water supply and who had already agreed to participate in the 
project.  The largest site supplied by a SWS in Scotland which comprises approximately 20 residents 
decided to continue working with AQUAVALENS teams on the microbiological water sampling, but 
not to participate in the Perceptions and Expectations survey.  This is because the view of the estate 
manager and land-owners was that asking about the quality of the water and the tests performed by 
the SWS supplier in the estate may be sensitive.   
Given this refusal to participate in this part of the data collection process, the number of 
questionnaires to be filled-in and collected in the Scottish sites was expected to be low. Thus the 
AQUAVALENS teams involved in this work jointly decided that a mail-out of the Perceptions and 
Expectations questionnaire should take place to areas neighbouring the Scottish participating sites. 
The addresses for the mail-out campaign were obtained from on-line records of properties paying 
council tax in the areas surrounding the postcodes of the participating sites. The University of Surrey 
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sent a total of 300 packs containing the Consent and Information sheets and the Perceptions and 
Expectations questionnaire, as well as the Health questionnaire and Diary cards for WP14, plus two 
self-addressed pre-paid return envelopes to these addresses. The James Hutton Institute posted a 
further 30 packs to the addresses of residents on SWS who had previously collaborated in other 
projects. Return rates were generally low and details of the data received are described below for 
each of the countries.  
 
2.1. Small water supplies in Scotland 
 
Five responses were received by mail in the first instance from Scotland following the mail-out. Two 
more sets of Perceptions and Expectations questionnaires were received in the mail within the 
following week. In addition to returns sent by mail, three more questionnaires filled in by residents 
using SWS in the sites participating in the AQUAVALENS water sampling study were returned by 
hand to colleagues from the JHI during sampling days.  
In total, ten questionnaires were received from Scotland. Four out of the ten returned 
questionnaires were responses from the mail-out campaign to residents on SWS who had 
participated in previous projects, and four more were from participants living in Scottish sites 
currently collaborating in the AQUAVALENS water testing work. This means that only two 
questionnaires were returned from the mail-out campaign to 300 random addresses; a return rate of 
less than 1%. 
From the current AQUAVALENS study with the questionnaires delivered by hand, JHI colleagues 
know that out of the four responses received, one respondent is served by a groundwater/surface 
water supply and is the only one on that supply. 
Responses were also received from a property served by a borehole supply with poor maintenance 
and several bacterial failures, and a house served by a surface water supply (river) with many 
bacterial failures. However, precisely how many more houses are served by this supply along its 
length is unknown.  
There was also a response from a resident on a SWS that supplies more than one household as the 
property is a bed & breakfast establishment which can supply several cottages (up to 17 people) 
with water from a spring source with two filters, pH correction and UV disinfection.  
Other properties being sampled as part of the AQUAVALENS project but for which we did not receive 
responses include some served by wells (not as deep as a boreholes) with filters, softener balls and 
UV disinfection, and the large estate with up to 20 properties that politely refused to participate in 
the questionnaire. 
This large estate is managed by a company that supplies their tenants with water from a SWS, and 
Scottish water has no involvement in the supply. The treatment system has chlorination which is 
added before the supply branches off to the households, and two sizes of filters and a UV bulb are 
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present at household level. The supply is from surface water with treatment system as described 
above. This estate’s management decided not to participate given the perceived sensitivity of the 
questionnaire. 
Figures 1 and 2 illustrate the geographical distribution of responses and the share of respondents on 
SWS and municipal water supply respectively.  
 
 
Figure 1 Geographical distribution of responses in Scotland 
 
Figure 2 Share of respondents on SWS and municipal water supply respectively, in Scotland 
 
Geographical distribution of responses
Aberdeenshire Perthshire Ayreshire
Share of respondents on SWS vs unknown or water 
utility supply 
respondents on SWS
unknown supply (reply not
provided)
Zero respondents on 'mains'
water supply and zero
respondents said there is no
available water utility in the area
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Additionally, three blank forms were received with a note informing that they did not want to 
participate in the study. These were considered as null responses but some useful information is 
described below. 
 
NULL RESPONSES: 
Two of the addressees from the mail-out campaign provided reasons why they had decided not to 
participate. Their refusals to participate are findings in themselves. The reasons provided by one of 
the residents of Crudie, Aberdeen, was that they have water from a SWS (not on mains supply) and 
after consulting with neighbours in the same postcode who received the same paperwork, they 
decided not to participate in what they thought ‘may be a scheme to make them take a mains 
supply’.  This suggests that these residents on SWS do not want to be on ‘mains water’.  
Another resident replied saying that ‘this is no longer a working farm’, and that ‘they occupy the 
farm house but the land was sold to a working farm’.  It is unknown why this prevents them from 
participating, but it might suggest that the respondent believed that water quality/ contamination is 
mainly a concern for a working farm or business, not for a private property. 
 
2.2. Small water supplies in Portugal 
 
Data on Perceptions and Expectations of residents on SWS were collected from Guarda, Trancoso, 
and Aguiar da Beira, the three District authorities in Portugal participating in the AQUAVALENS 
study. 
The precise number of houses served from municipal fountains and other SWS in these districts is 
unknown, but in Benavente (Guarda) it is approximately six households (only one has a permanent 
resident), and in Dorgueira (Guarda), there are two households on public fountains which are used 
as second residencies. Panoias de Baixo and Cerdeiral also in Guarda have between 10 and 12 
households each with a mix of supplies from private wells/boreholes, fountains and municipal water 
(‘mains’) supply. Torres and Frechao in Trancoso, as well as Colherinhas in Aguiar de Beira have a 
few tens of households dependent on a mix of treated municipal water and treated and untreated 
fountains. In Rodao, also in Aguiar da Beira, only a few households (approximately 8-10) rely on 
private wells as well as a SWS with the source in a meadow that supplies to households and public 
fountains. See Figures 3 and 4 for the geographical distribution of responses and the share of 
respondents on SWS and municipal water supply, respectively.  
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Figure 3 Geographical distribution of responses in Portugal 
 
 
Figure 4 Share of respondents on SWS and municipal water supply respectively, in Portugal 
 
Based on the sample of Portuguese responses, all residents have taken the municipal mains tap 
water option for convenience (where it is available), despite the complaints about the taste. They 
use the mains water for cooking because they know it is treated and 'theoretically' safer. However 
most of the residents interviewed said they rely on the untreated spring water of fountains or wells 
as the source of drinking water due to lack of chlorine taste. 
Geographical distribution of responses
Guarda Trancoso Aguiar de Beira
Share of respondents on SWS vs those on municipal 
supply only and those on SWS plus municipal water 
supply. Three respondents only on SWS because no municipal 
water supply available
Respondents on SWS only
Respondents on SWS & water
utility
Respondents on water utility
only
   Page | 13 
 
Fieldwork was undertaken in April 2017 by staff of the Instituto Superio Tecnico of Lisbon and the 
University of Surrey in the three participating Portuguese District authorities. The aim was to 
administer and collect as many Perceptions and Expectations questionnaires as possible among the 
local residents. Data were collected and analysed from a total of 15 respondents, 6 from Guarda, 4 
from Trancoso, and 5 from Aguiar da Beira (see Figure 3), and results are discussed in Section 3 
below.   
Some of the questionnaires from residents using SWS in Portugal were filled in on site by members 
of the Instituto Superio Tecnico of Lisbon and the University of Surrey as the respondents found it 
hard or could not read and write beyond signing their name. It was at times difficult to get every 
response down as these were more like conversations that sometimes jumped from question to 
question. Thus in some cases some question are missing or can appear contradictory.  
For example respondents in Rodao, Aguiar da Beira, stated that they drink boiled water at home but 
un-boiled from the public fountain, and that nevertheless if they can, they drink un-boiled 
groundwater from a private well that is not treated and thus has no chlorine taste. The main 
problem reported with the SWS in that village is that its source is in a meadow which gets the runoff 
from surrounding fields and hills, and so the quality was reportedly not good in the winter especially.  
 
2.3. Small water supplies in Serbia 
 
The AQUAVALENS study in Serbia comprises three sites:  SS1 (Trnava), SS2 (Svilajnac), and SS3 
(Dasnica). The number of households and residents using SWS in SS1 is unknown. The number of 
residents provided with water from the respective SWS in SS2 and SS3, and thus the number of 
Perceptions questionnaires and Consent forms expected to be collected from each of those sites was 
16 or 17, which corresponds with the total number of people living in households supplied by the 
SWS. However only data from SS2 (Svilajnac) were received up to 1st August 2017, with a total of 16 
responses received, two of which were returned blank (thus considered null) despite the Consent 
forms being filled in. 
Delays occurred with the data collection from SS1 and SS3. SS3 data are reportedly the most 
incomplete as that particular site is more than 300 kilometres away from the University of Belgrade, 
and colleagues in the project were not able to remind and advise participants on a weekly basis as 
they did in SS2. Responses from SS1 and SS3 are expected in September 2017.  
Figure 5 shows the share of respondents on SWS and on municipal water supply in Svilajnac (SS2), in 
Serbia. Out of the 14 respondents, 13 are connected to both municipal water and SWS, while one 
respondent gets water only from a SWS.  
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Figure 5 Share of respondents on SWS and on municipal water supply in Svilajnac (SS2), Serbia  
 
Responses from the three study countries were input into spreadsheets and graphs were plotted to 
illustrate the breakdown of responses for each question per country. Section 3 includes the graphs 
and discussion of the data analysis, as well as a comparison among the three countries for the most 
relevant questions such as the expectations and perceived barriers and advantages of rapid testing 
methods for pathogen detection. 
Further regression/statistical analysis was not undertaken on the data obtained due to the limited 
number of responses received. However significant narratives are drawn from the findings of the 
administered Perceptions and Expectations questionnaire, and further research will take place in the 
next few months until the end of the AQUAVALENS project. 
 
3. Results discussion   
3.1. Results for Scotland  
 
Figure 6 below shows the sources of drinking water of the respondents in Scotland. Half of the 
respondents answered that they considered their water safe to drink, whereas the other half did not 
think their water was safe to drink but they treat the water. All respondents drink water from their 
SWS so this difference in the perception of water safety among respondents seems to be related to 
the interpretation of the question, and it is assumed that after treatment, all respondents are 
satisfied with the safety of their water and so drink it (see Figures 7 and 8 for share of respondents 
treating the water and the type of treatment). 
Share of respondents on SWS and on municipal 
water supply 
Respondents on SWS only
Respondents on SWS and
water utility
All (13) but one resident said
there is available water utility
in the area
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Figure 6 Sources of drinking water of respondents in Scotland  
 
 
Figure 7 Share of respondents treating the water from their SWS in Scotland 
 
Drinking Water Sources
Well Borehole Stream/lake/spring
Share of respondents treating water from SWS 
treating water not treating water
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Figure 8 Type of treatment in SWS in Scotland 
 
Figures 9, 10 and 11 show the response to questions about whether water is tested for microbes, if 
test results are available, and whether respondents have received any advice about boiling water in 
the last two years. Nearly three quarters of respondents said that water is tested and half said 
results are available, but the answers were less clear about the advice given regarding boiling water.  
 
 
Figure 9 Responses to the question of whether water from SWS is tested for microbes  
 
Type of treatment
filtration boiling, UV lamp and filtration UV lamp and filtration no treatment
Water tested for microbes?
yes no don't know
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Figure 10 Responses to the question of whether results are available  
 
 
Figure 11 Responses to the question of whether residents received advice to boil water  
 
In relation to the perceived sources of contamination, the picture obtained from Scottish 
respondents is mixed, although nearly three quarters of respondents answered that animals 
(domesticated and wildlife) and manure/fertilizers are the main contaminants, with only a few also 
blaming pesticides (see Figure 12).  
 
Results available?
yes no unanswered
Advice in last 2yrs to boil water
yes no unanswered
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Figure 12 Perceived sources of contamination to SWS in Scotland  
The majority of respondents (c. 60%) perceived the quality of their SWS as satisfactory (Figure 13) 
which has to be seen together with the questions about water safety and treatment described 
above. The reasons given for water being unsatisfactory are: brown due to peat particles that don't 
settle and are too small for filters; peat particles reducing the efficacy of UV lamps; taste and colour; 
and high acid and iron content levels.   
In terms of water quantities, approximately 70% respondents said that there is enough water to 
meet all their needs at all times (Figure 14).  
 
 
Figure 13 Respondents’ perception of water quality  
 
Perceived main sources of contamination
livestock
wildlife
livestock & wildlife
livestock & fertilizers
manure & pesticides (crop
spraying)
unanswered
Respondents' perception of water quality 
satisfactory unsatisfactory
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Figure 14 Responses regarding availability (quantity) of water in SWS  
 
Responses to the question of whether to expect that SWS suppliers should test for water quality are 
also mixed. In the case of Scotland, one respondent said water suppliers should test for water 
quality, although most SWS are privately owned and thus the respondents answered No, don’t 
know, or not applicable as they are the owners of the SWS (see Figure 15). 
 
 
Figure 15 Responses regarding expectation of whether the SWS supplier has to test water  
 
Water supply quantity: enough to meet all 
needs?
Yes No (summer shortages)
Expectation that supplier tests water quality
Yes No No or Not applicable (as owner of private SWS) Don't know unanswered
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Regarding the frequency of testing, 1 out of 10 respondents said once a year, 1 out of 10 said every 3 
months, and 2 out of 10 said every 6 months. The rest did not answer. It is assumed from last two 
questions that although only 10% of respondents expect for suppliers to test water quality, up to 
40% answered with a preferred frequency for the testing. This suggests that residents with water 
from a SWS do not expect the supplier to test as they themselves are most often the ‘supplier’ 
(owner of the SWS). However if they had to test, respondents think the frequency of testing should 
be between every 3 months and annually.  
In relation to the expectations and importance of suppliers testing specifically for pathogens (Figures 
16 and 17), a large proportion of responses are not applicable, unsure, or unanswered, and only 20% 
of respondents expect the supplier to test for pathogens, versus 40% saying it should not be 
expected (many said they own the SWS themselves). However 40% also answered that it is 
important that suppliers can test for pathogens. This presumably means that the respondents (all of 
them owners of the SWS in Scotland) welcome the possibility of suppliers being able to test for 
pathogens if required, although do not expect (or want) for suppliers -themselves- to have to test.  
 
 
Figures 16 Expectations about suppliers testing specifically for pathogens 
Expect supplier to test for pathogens 
Yes No, as own water supply Not applicable Don't know unanswered
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Figures 17 Importance of whether suppliers are able to specifically test for pathogens 
With regard to the value of rapid tests for pathogens, to identify pathogen types, and to adopt 
existing rapid-testing techniques, half of the respondents in Scotland answered affirmatively to 
these questions (see Figures 18, 19 and 20). This confirms that respondents think that innovative, 
faster, and more targeted pathogen detecting tests like the ones developed under the AQUAVALENS 
project are useful and beneficial.  
 
 
Figure 18 Usefulness of rapid tests for pathogens detection  
 
Important if supplier can test for pathogens? 
Yes No, as own water supply Not applicable Don't know unanswered
Useful if supplier could do rapid tests for pathogens?  
Yes No Not applicable Don't know unanswered
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Figure 19 Is it beneficial if supplier could identify pathogen types? 
 
 
Figure 20 Adoption of existing rapid-testing techniques 
 
Finally, in relation to barriers and advantages linked to rapid pathogen detection testing, Figures 21 
and 22 illustrate the breakdown of responses in Scotland. This suggests that costs and not being 
demanded by regulation are the main barriers, although the majority of respondents did not give a 
definitive response. In terms of advantages, Figure 22 presents a complex picture with nearly one 
Beneficial if supplier could identify pathogen types? 
Yes No Not applicable Don't know unanswered
Positive for supplier to adopt available techniques 
to detect pathogens & track down origins?  
Yes No Not applicable Don't know unanswered
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third of respondents not answering or saying they don’t know, while the largest shares of responses 
pointed out to ‘identifying pollution sources’ and ‘encouraging compliance with regulation’ as the 
main advantages of rapid pathogen testing methods.  
 
 
Figure 21 Barriers for rapid pathogen detection testing in Scotland 
 
 
Figure 22 Advantages of rapid pathogen detection testing in Scotland 
Main barriers
costs
no demanded by regulation
and costs
Not applicable
Don't know
unanswered
Main advantages
Limit cost of treating and
compensation
Identify pollution sources
Improvements in public
health
Encourage compliance with
regulation
tests kits available for SWS
owners
Not applicable
unanswered
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Other comments on additional barriers and opportunities for improvement provided by respondents 
in Scotland include:  
Barriers: 
 More regular testing and results would be required for reliability, as a 'clean' result one week 
could be followed by contamination the next  
 Difficulties in implementing testing in private wells  
 Perception/mentality: 'I have lived here for x years and not been ill'.  Also, spring water is 
perceived as high quality, natural, desirable…  
Opportunities: 
 I would find testing at the request of the consumer helpful 
 Improving public health by keeping check of potential polluters 
 More information on what to do if my water fails 
 More frequency if testing available to SWS owners at low cost  
 
3.2. Results for Portugal  
 
Figure 23 illustrates the sources of drinking water used by respondents in Portugal.  Figure 24 shows 
that approximately 80% of the Portuguese respondents answered that they considered their water 
safe to drink, with less than one third treating their water (see Figures 25 and 26 for share of 
respondents treating their water and the type of treatment, respectively). 
 
Figure 23 Sources of drinking water of respondents in Portugal 
Drinking Water Sources
Community fountain (mixed
source)
Well
Borehole
Surface water (river, spring,
lake) for municipal water
   Page | 25 
 
 
 
Figure 24 Perception about drinking water safety in Portuguese sites  
 
 
Figure 25 Share of respondents treating the water from their SWS in Portugal 
 
Perception: water safe to drink 
Yes
No
Share of respondents treating water  
Treating water
Not treating water
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Figure 26 Type of treatment in SWS in Portugal  
 
In relation to the questions of whether water is tested for microbes, if results are available and 
whether respondents have received any advice about boiling water in the last two years, Figures 27, 
28 and 29 illustrate the Portuguese responses. Nearly three quarters of respondents said that water 
is tested for microbes, but only about one quarter of respondents confidently said that results would 
not be available and that they had not received advice about boiling their water in the last two 
years. The majority of respondents (approximately three quarters) did not know or did not want to 
answer these questions.  However, three residents in Colherhinas, Aguiar de Beira confirmed that 2-
3 years ago there was an outbreak of diarrhoea and vomiting linked to water quality and they were 
advised to boil their water. Two of them also confirmed that they now drink from the mains water 
supply, despite the chlorine taste, as they know it is safer.  
 
Type of treatment
filtration
boiling
none
unspecified
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Figure 27 Responses to the question of whether water from SWS is tested for microbes  
 
 
Figure 28 Responses to the question of whether results are available  
 
Water tested for microbes?
Yes No Don't know
Results available?
yes no unanswered
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Figure 29 Responses to the question of whether residents received advice to boil water  
 
It emerged during the interviews to fill in questionnaires in Portugal that those who answered yes to 
water being tested by the municipality (Camara) appeared not to have a clear understanding of what 
the water is tested for: chemical composition, indicators of contaminants or micro-organisms. 
In relation to the perceived sources of contamination, the picture obtained from Portuguese 
respondents is mixed, with nearly three quarters of respondents answering that livestock and other 
animals, septic tanks, iron pipes and stagnant water are the main contaminants. The remaining 
respondents said that there is no risk of contamination to the water sources (see Figure 30).  
 
 
Figure 30 Perceived sources of contamination to SWS in Portugal  
Advice in last 2yrs to boil water
yes no unanswered
Perceived main sources of contamination
runoff from animals, livestock, pesticides
& fertilizers (esp. in rainy season)
septic tanks
iron pipes
watercourse dries/stagnant water
None (no problem, source is sealed)
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The majority of respondents (c. 65%) perceived the quality of their SWS as satisfactory (Figure 31) 
which has to be seen together with the questions about water safety and treatment described 
above. The reasons given for water being unsatisfactory are: the chlorine taste (most residents 
reported that they prefer the non-treated /non-chlorinated water from private wells and untreated 
fountains, and some still drink it); the yellow colour linked to lower water levels in wells and rivers 
drying up (e.g. in Colherinas, Aguiar de Beira); the turbidity of water in Winter (e.g. in Torres, 
Trancoso); and the runoff from livestock, fields and wildlife collecting on the meadow which is the 
source of the municipal water for Rodao, Aguiar de Beira, and which is at risk of contamination 
especially in the rainy season (i.e. in Winter the residents of Rodao reportedly use this water only for 
cooking and drink water from their private well in the hills). 
 
 
Figure 31 Respondents’ perception of water quality  
 
In terms of water quantities, approximately 40% of respondents distributed along all municipalities 
and districts said that there is not always enough water to meet all their needs.  Shortages occurred 
at the end of the Summer dry season, mainly as a result of more visitors to the villages and more 
watering of plants, both of which can reportedly lead to conflicts among neighbours (Figure 32).   
 
Respondents' perception of water quality 
satisfactory
unsatisfactory
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Figure 32 Responses regarding availability (quantity) of water  
 
In relation to the question of whether respondents expect that SWS suppliers test for water quality, 
all respondents in Portugal said that yes, they expect suppliers to test the water quality.  However, it 
is unclear whether the respondents were thinking of municipal suppliers (most respondents have 
access to mains water as well as private SWS –see Figure 4), or if they were thinking of private SWS 
for which many respondents are the owners and thus responsible for testing the quality.   
Regarding frequency of testing, 5 out of 15 respondents answered that water should be tested every 
month, while 1 out of the 15 respondents said once a week and another answered that test should 
take place once per year. 2 out of 15 said every 3 months, and 2 more out of 15 said every 6 months; 
the remaining 4 respondents did not answer. It is concluded from last two questions that 100% of 
Portuguese respondents expect for the supplier to test water quality, and up to 73% have a 
preferred frequency for the testing of between every week and annually (one response for each 
extreme of the frequency spectrum).  
In relation to the expectations and importance of suppliers testing specifically for pathogens and the 
usefulness of suppliers doing rapid tests (Figures 33, 34 and 35), a large proportion of responses are 
unanswered or respondents did not know (approximately 30-35%). However, the majority of 
respondents (c. 55%) expect suppliers to test for pathogens, think this is important, and responded 
that it would be useful if the suppliers could do rapid tests for pathogens. Only approximately 10-
15% said that there is no need for more testing and this is because the quality of water is good.  
 
Water supply quantity: enough to meet all needs?
Yes
No (summer shortages)
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Figures 33 Expectations about suppliers testing specifically for pathogens 
 
 
Figures 34 Responses to whether it is important for suppliers to be able to specifically test for 
pathogens 
 
Expect supplier to test for pathogens 
Yes No, water is good thus no need for more testing Don't know
Important if supplier can test for pathogens? 
Yes No Don't know
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Figures 35 Usefulness of rapid tests for pathogens detection  
 
Furthermore, in relation to whether it would be beneficial to identify pathogen types, and to adopt 
existing rapid-testing techniques, more than half of the respondents in Portugal (60-65%) answered 
affirmatively to these questions (see Figures 36 and37).  
 
 
Figure 36 Is it beneficial if supplier could identify pathogen types? 
Useful if supplier could do rapid tests for pathogens?  
Yes, especially if outbreak of disease No, no need Don't know
Beneficial if supplier could identify pathogen 
types? 
Yes
No
Don't know
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Figure 37 Adoption of existing rapid-testing techniques 
 
However it should be noted that regarding this last question on adopting available techniques for 
rapid testing, in comparison to previous questions, a larger proportion of respondents answered that 
there is no need for these methods or more testing as the level of risk is low and the water quality is 
good. 
The answers illustrated in Figures 33 to 37 confirm that respondents in Portugal think that 
innovative faster and more targeted pathogen detecting tests like the ones developed under the 
AQUAVALENS project are useful and beneficial.  
 
Finally, in relation to barriers and advantages linked to rapid pathogen detection testing, Figures 38 
and 39 illustrate the breakdown of responses in Portugal. The main barriers identified in Portugal are 
related costs of equipment and maintenance (not cost of compensation or liability for contamination 
incidents), and the lack of funding, for example, for treatment once current projects end. Residents 
were concerned with additional costs being passed on to consumers. The lack of regulation and 
consumers not demanding rapid pathogen detection tests were also identified barriers in Portugal.  
 
Positive for supplier to adopt available techniques to 
detect pathogens & track down origins?  
Yes
No, no need (low risk, water is
good)
Don't know
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Figure 38 Barriers for rapid pathogen detection testing in Portugal 
 
In terms of advantages and opportunities, Figure 39 presents a complex picture with more than half 
of respondents saying that the main advantages of rapid pathogen testing methods are 
‘improvements in public health’, and a large share of responses linked to ‘limiting cost of treating 
and compensating’, ‘identifying pollution sources’, and ‘encouraging compliance with regulation’. 
Only a small percentage of respondents did not know or did not answer, which is in contrast with 
the situation in Scotland with more than a quarter of the responses being not applicable or 
unanswered.  
 
Main barriers
costs
no demanded by regulation
no demanded by consumers
Don't know
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Figure 39  Advantages of rapid pathogen detection testing in Portugal 
 
Other comments on additional barriers and opportunities for improvement provided by respondents 
in Portugal include:  
Barriers: 
 After a project ends such as AQUAVALENS that has provided two treatment stations via 
chlorination in Torres and Colherinhas, the municipalities cannot support the costs and will 
pass on the costs of running treatment plants and maintenance to the users and tax payers 
 End of projects and thus end of funds 
 Cost of maintenance 
 Cost for consumers, what will happen when projects for treatment run out? 
Opportunities: 
 More communication and awareness raising 
 Sewers need doing to minimise the risk of infiltrations and contamination from septic tanks 
 Sewers could have been done at the same time as the water supply especially as increasing 
numbers of people and risk of contamination from septic tanks 
 Replacing iron pipes 
 Control of infiltrations and runoff from fertilizers and faeces at the source of water supplies 
such as meadows 
 Install tanks to close off water sources such as springs  
 
Main advantages
Limit cost of treating and
compensation
Identify pollution sources
Improvements in public health
Encourage compliance with
regulation
Don't know (cannot see
advantages)
unanswered
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3.3. Results for Serbia   
 
As detailed in Section 2, all of the responses in Serbia were collected in SS2: Svilajnac. Out of the 16 
questionnaires returned, only 14 were filled in. All respondents are on SWS, and all respondents 
except for one said that there is a water utility - municipal water - in the area. Almost 80% of 
respondents (11 out of 14) are supplied with water from a SWS (wells, boreholes) as well as a water 
utility run by the municipality. Three respondents have only water from a SWS.  
Figure 40 below illustrates the sources of drinking water of the respondents in SS2. Over three 
quarters of respondents are uncertain about water safety even when they have water supplied by 
the municipality (see Figure 41). Out of the 14 respondents in Svilajnac, one with access to municipal 
water as well as a SWS said that more analysis would be needed to know if water is safe. None of the 
14 respondents treats water by boiling, filtering or other methods.  
 
 
Figure 40 Sources of drinking water of respondents in SS2, Serbia  
 
Drinking Water Sources
Well well, tank & municipal water Borehole borehole, tank & municipal water
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Figure 41 Perception about drinking water safety in the SS2 site, Serbia 
 
In relation to the question of whether water is tested for microbes, Figure 42 illustrates the 
responses. Over half of the respondents said that water is tested but none of the Serbian 
respondents in SS2 answered the questions of whether results are available and whether they have 
received any advice to boil water in the last two years.  
 
 
Figure 42 Responses to the question of whether water from SWS is tested for microbes  
 
Perception: water safe to drink 
yes unknown
Water tested for microbes?
yes no don't know
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In relation to the perceived sources of contamination, the picture obtained from SS2 respondents is 
mixed, although approximately 62.5% of respondents answered that cattle (stalls/pens) and septic 
tanks are the main contaminants, 37.5% of respondents did not answer this question (see Figure 43).  
 
 
Figure 43 Perceived sources of contamination to SWS in SS2, Serbia  
 
The majority of respondents (c. 80%) perceived the quality of their SWS as satisfactory (Figure 44), 
which has to be seen together with the questions about water safety and lack of treatment 
described above. The reasons given by one respondent (out of 14) for water being unsatisfactory is 
its taste; two other respondents said that they did not know if water quality is satisfactory or not, 
while the majority are satisfied with it. 
In terms of water quantities, nearly three quarters of all respondents said that there is enough water 
to meet all their needs at all times (Figure 45).  
 
Perceived main sources of contamination
stalls/pens (catle) septic tanks stalls/pens & septic tanks unanswered
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Figure 44 Respondents’ perception of water quality  
 
 
Figure 45 Responses regarding quantity of water in SWS to meet respondents’ needs 
 
Responses to the question of whether SWS suppliers should test for water quality indicate that more 
than three quarters of respondents expect their water suppliers to do quality tests (see Figure 46). 
 
Respondents' perception of water quality 
satisfactory unsatisfactory unknown
Water supply quantity: enough to meet all needs?
Yes unknown
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Figure 46 Responses regarding expectation of whether the SWS supplier has to test water  
 
Regarding the frequency of testing, 4 out of 14 respondents said water should be tested once a 
month; 2 out of the 14 said water should be tested every 3 months; 2 said every 6 months; 3 
respondents said water should be tested once per year and 3 did not answer. It is assumed from the 
last two questions that the majority of respondents supplied with water from a SWS in this site in 
Serbia expect their supplier to test the water quality, and the majority answered with a preferred 
frequency for the testing of between once a month to once a year.  
This is in contrast with their counterparts in Scotland who are owners of the SWS themselves, and 
thus answered that they do not expect the supplier to have to test the water.  
In relation to the expectations and importance of suppliers testing specifically for pathogens (Figures 
47 and 48), approximately one quarter and one third of responses respectively, were ‘I don’t know’ 
or simply unanswered, while the majority of respondents (nearly three quarters) expect the supplier 
to test for pathogens, and nearly the same proportion (c. 70%) responding that it is important that 
suppliers can test for pathogens. This is in contrast with the case is Scotland where most 
respondents own their water supply and they welcomed the possibility of being able to test for 
pathogens if required, although do not expect (or want) for suppliers -themselves- to have to test.  
Expectation that supplier tests water quality
Yes Don't know
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Figures 47 Expectations about suppliers testing specifically for pathogens 
 
 
Figures 48 Importance of whether suppliers are able to specifically test for pathogens 
 
In relation to whether it would be useful to do rapid tests for pathogens, to identify pathogen types, 
and to adopt existing rapid-testing techniques, approximately three quarters of the respondents 
answered affirmatively to these questions (see Figures 49, 50 and 51). It appears that ‘rapid’ testing 
Expect supplier to test for pathogens? 
Yes Don't know unanswered
Important if supplier can test for pathogens? 
Yes Don't know unanswered
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is key as it meant that even more respondents answered yes to this question compared with 
previous questions (see Figures 47 and 48). This confirms that respondents think that innovative 
faster and more targeted pathogen detecting tests like the ones developed under the AQUAVALENS 
project are useful and beneficial.  
 
 
Figure 49 Usefulness of rapid tests for pathogens detection  
 
 
Figure 50 Is it beneficial if supplier could identify pathogen types? 
 
Useful if supplier could do rapid tests for 
pathogens?  
Yes Don't know unanswered
Beneficial if supplier could identify pathogen 
types? 
Yes Don't know unanswered
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Figure 51 Adoption of existing rapid-testing techniques 
 
Finally, in relation to barriers and advantages linked to rapid pathogen detection testing, Figures 52 
and 53 illustrate the breakdown of responses in SS2 Serbia. The main barriers identified in Serbia are 
related to costs of equipment, maintenance, liability etc. and also to testing not being demanded by 
regulation. This compares similarly with responses from Portugal but differs with responses of 
counterparts in Scotland that are more elusive and varied, although in Scotland some responses also 
included ‘not being demanded by regulation’ to undertake tests.  
In terms of advantages, Figure 53 presents a complex picture with almost half of respondents 
identifying the main advantage linked to rapid pathogen detection testing as ‘improvements that 
can be made in public health’, and a large share of respondents also pointing out to ‘limiting costs of 
treating and compensation’ by reducing the risk of microbiological contamination. This is followed 
by ‘identifying pollution sources’ and ‘encouraging compliance with regulation’ as main advantages 
(see Figure 53). The response in Serbia is similar to the responses obtained in Portugal but is in 
contrast with Scotland, where the main advantages identified were to ‘encourage compliance with 
regulation’ and ‘identify potential sources of faecal pollution‘.  
 
Positive for supplier to adopt available techniques 
to detect pathogens & track down origins?  
Yes Don't know
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Figure 52 Barriers for rapid pathogen detection testing in SS2 Serbia 
 
 
Figure 53 Advantages of rapid pathogen detection testing in SS2 Serbia 
 
  
Main barriers
costs not demanded by regulation and costs Don't know
Main advantages
Limit cost of treating and
compensation
Identify pollution sources
Improvements in public health
Encourage compliance with
regulation
unanswered
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3.4. Barriers and opportunities: comparison between the three study countries   
In summary, the barriers and opportunities identified in the three study countries vary. The main 
barriers identified in Portugal are related costs of equipment and maintenance (not cost of 
compensation or liability for contamination incidents), and the lack of funding, for example for 
treatment, once current projects end. Residents were concerned with additional costs passing on to 
consumers. These responses are similar to the main barriers identified in Serbia which are also 
related to costs. In contrast, the responses of counterparts in Scotland were elusive (60%) with only 
30% mentioning costs and 10% saying that regulations do not demand testing to be done.  
This suggests costs, and not being demanded by regulation are the main barriers in all three 
countries, although in Scotland the majority of respondents avoided responding concretely about 
barriers.  
In Portugal and Serbia the main advantages were found to be related to improving public health by 
limiting risk of disease, and identifying pollution sources (hence limiting risks and expenses). There is 
less concern about cost for compensation and treatment and encouraging compliance with 
regulation which are seen as advantages by Scottish counterparts.   
 
3.5. Further research  
The next stage of this research will be to relate the perception and expectations data with positive 
analytical results, for example for E. coli in Scotland, and with information on sources of 
contamination identified during the sanitary site inspections in the Scottish sites (i.e. presence of 
pools of standing/stagnant water; un-sewered human sanitation such as septic tanks and pit latrines; 
sewer pipes and channels, open drains or other watercourses, and surface run-off draining directly 
into or near the water source). The same will apply to Portugal and Serbia.  
In Serbia E. coli was detected also at one of the sites, Trnava, even though all but one of the sanitary 
site inspection surveys undertaken there did not identify a risk of contamination from stagnant 
water, direct access of animals, sludge /slurry /manure/ farm wastes, un-sewered human sanitation, 
sewer pipes or channels, effluent lagoons, open drains or other watercourses, and/or run-off 
draining directly or near the water source. On that site, however, it was recorded that the stock-
proof fence was absent or damaged and thus animals can access the water source. Thus, pathogen 
contamination may be originated via animals’ faeces on that site. The next stage of this research will 
correlate these findings with data collected via the questionnaires about the perceptions of local 
people regarding the sources of contamination for their water supplies.  
Positive results for E. coli bacteria and viruses: C. jejuni, Norvirus GI and GII, Hepatitis A and E, and 
Enterovirus, as well as protozoa Giardia and Cryptosporidium have been found in the Portuguese 
sites, and need to be correlated to sanitary site inspections and perceptions and expectations data.    
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4. Conclusions 
 
Based on the Perceptions and Expectations questionnaire administered to consumers of SWS in 
Scotland, Portugal and Serbia about the AQUAVALENS techniques that can be implemented by 
themselves (as owners of SWS) or by their water suppliers (SWS owners and municipalities), the 
main findings of this research are: 
 
1) Responses from residents on SWS in Scotland and Portugal suggest that they do not 
want to ‘give up’ or ‘be forced to give up’ their small water supply and be on ‘mains 
water’. Some residents from Scotland refused to participate in the Perceptions and 
Expectations questionnaire as they thought it ‘may be a scheme to make them take a 
mains supply’. In Portugal, residents in Guarda District repeatedly said that the water 
from their respective SWS is good, and respondents from Guarda and the other two 
districts surveyed also said that they prefer the taste of untreated water from the public 
fountains or wells (SWS) to that of the municipal water (mains supplies) which tastes like 
bleach or chlorine. The majority said they still drink or try to drink from private SWS 
even when they are on ‘mains’ supplies.  The overwhelming preference of respondents 
for untreated water supplies emphasises the need for robust management of these 
supplies to eliminate the risk of contamination.  Rapid detection of pathogens can be an 
important part of this strategy for monitoring SWS. 
2) Some users in all countries perceived AQUAVALENS methods as tests on water quality 
(colour, chemistry, microbes) rather than specifically testing for pathogens.  Users also 
often could not differentiate between testing for indicators of contamination or 
pathogens in water and actual treatment methods for their water supply, especially in 
Portugal and Serbia. This highlights the need for raising awareness among SWS 
consumers. 
3) In relation to the expectations and importance of suppliers testing specifically for 
pathogens, the responses in Scotland (where all the respondents are owners of the SWS) 
suggest that some respondents welcome the possibility of suppliers/owners of SWS 
being able to test for pathogens if required, although do not expect (or want) for 
suppliers/owners (themselves) to have to do compulsory testing. This is in contrast with 
the responses in Portugal and Serbia where the majority of respondents answered yes to 
these same questions. It is assumed that this difference might be linked to the fact that 
all of the respondents in Serbia and the majority in Portugal are not themselves the 
suppliers/owners of SWS and thus not directly responsible for pathogen testing. 
4) Furthermore, a duality was found in the responses about expectations among users of 
SWS and users of mains /municipal water. Users of water from SWS appear to prefer 
fewer tests and ‘interference’ with their SWS by imposing new or stricter (potentially 
more expensive) tests and regulations.  This seems to be especially the case if these are 
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private supplies feeding individual or few households (e.g. in Portugal and Scotland). 
Once a municipality becomes responsible for the supply, users have expectations that it 
is the municipality’s duty to test and treat the supply regularly to pre-determined 
standards. This expectation is greater when water is supplied by a large utility (e.g. the 
municipality for a town) as demonstrated by data collected in Portugal among 
consumers from the city of Guarda supplied with water from a medium-size utility, 
versus SWS users in the vicinity of Guarda and other areas.   
5) Based on this finding, it remains to be evaluated if the expectations of water consumers 
about pathogen-testing methods vary also in relation to whether water is supplied by a 
large or small utility, or a publically-owned or privately-run water company, and more 
research is needed.  
6) In relation to whether it would be useful and beneficial to do rapid tests for pathogens, 
to identify pathogen types, and to adopt existing rapid-testing techniques, half of the 
respondents in Scotland, approximately 60% in Portugal, and approximately 75% of 
respondents in Serbia answered affirmatively to these questions. This confirms that 
respondents in the three study countries think that innovative faster and more targeted 
pathogen detecting tests like the ones developed under the AQUAVALENS project are 
useful and beneficial.  
7) A difference was also found between the responses of the various countries related to 
the perceived barriers to the implementation of methods for testing pathogens 
including rapid testing methods. Users of SWS in Serbia pointed out to costs of 
equipment, maintenance, liability, and passing costs to consumers as the main barriers, 
compared with responses of counterparts in Portugal who also identified costs of 
equipment and maintenance beyond specific projects as the main barrier, but alluded 
less to compensation or liability. On the other hand, respondents from Scotland were 
more elusive (60% responded as not applicable or blank) and varied, with only 30% 
mentioning costs and 10% of respondents saying that regulations do not demand for 
suppliers or owners of SWS to do pathogen testing. 
8) Another contrasting finding identified between countries is the perceived advantages of 
rapid testing methods among users of SWS in Portugal and Serbia versus Scotland. The 
largest share of Portuguese and Serbian respondents saw ‘improving public health by 
minimising the risk of disease’ as the main advantage of any new methods, whereas the 
responses from users in Scotland were vaguer (more blank and not applicable answers), 
or pointed out that the main advantages are: ‘to identify pollution sources in order to 
minimise risk’, ‘to encourage SWS owners to meet regulations’, ‘to limit the costs of 
treatment and compensating for a contamination incident’, and ‘to improve public 
health’. 
It should be noted that questionnaires are still being received and there may be a later revision of 
these Conclusions in due course.  
  
 
Appendix A Template of Consent Form  
 
 
 
 
 
AQUAVALENS Questionnaire Consent Sheet (Users) 
(Version 3, 17 November 2016) 
 
 
Date 
Participant type/group 
 
AQUAVALENS {[study reference number: XXX to be filled in at the time of the interview/survey]}    
 
  Please initial each box   
                         
 
 I have read and understood the Information Sheet provided (version 3, 17 November 2016).  I 
have been given a full explanation by the investigators about the nature, purpose, location and likely 
duration of the study, and of what I will be expected to do.   
 I have been given the opportunity to ask questions on all aspects of the study and have 
understood the advice and information given as a result.  
 I consent to my personal anonymised data and questionnaire responses as outlined in the 
accompanying information sheet, to be used for this and future studies by the University of Surrey and 
its research partners in this project, as part of research that will have received all relevant legal, 
professional and ethical approvals. 
 I give consent to my comments being used in reports ‘quotes’ (verbatim quotations) and 
understand that investigators may contact me to seek permission if they want to use any of my quotes 
alongside my first name. 
 I understand that all project data will be handled in accordance with University of Surrey policy, 
and that my personal data will be held and processed in the strictest confidence, and in accordance 
with the UK’s Data Protection Act (1998). 
 I agree for the researchers to contact me to provide me with updates or for feedback on the study’s 
results (if yes, please provide your email address below**).  
Yes  
No  
 I agree for the researchers to contact me about future studies. 
Yes  
No  
 
 I understand that data collected during the study may be looked at for monitoring and auditing 
purposes by authorised individuals from regulatory authorities, where it is relevant. I give permission 
for these individuals to have access to this information.  
 I understand that I am free to withdraw from the study at any time without needing to justify my 
decision, without prejudice and without my legal rights being affected.  
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 I understand that I can request for my data to be withdrawn from the research / publications (if 
data/research has not yet been published)*, and that following my request all data / personal data 
collected from me will be destroyed, but I allow the researchers to use anonymous data already 
collected.  
 I confirm that I have read and understood the above and freely consent to participating in this 
study.  I have been given adequate time to consider my participation, and agree to comply with the 
instructions and restrictions of the study, including contacting the investigators immediately if I have 
any concerns. 
 
 
Name of participant (BLOCK CAPITALS)    ......................................................  
 
Signed  ......................................................  
 
Date  ......................................................  
 
  
 
Name of researcher/person* taking consent (BLOCK CAPITALS) .................................................                                                     
 
Signed   ...................................................... 
 
Date  …………………………………………………… 
 
 
 
 
*delete as appropriate 
** please provide your email address here………………………………………………………………………………… 
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Appendix B Template for Perceptions & Expectations 
Questionnaire  
 
AQUAVALENS ‘Protecting the health of Europeans by improving methods for the detection of 
pathogens in drinking water and water used in food preparation’ 
Work Package 11 Small Systems – Pathogen detection in small water supplies across Europe  
Perceptions questionnaire for Users 
Introduction 
The provision of microbiologically safe drinking water depends on assessing the risks and putting in 
place effective control measures. The World Health Organisation (WHO) has developed the concept 
of Drinking Water Safety Plans1 and most water suppliers in many EU countries have a regulatory 
obligation to conduct risk assessments. The European Commission-funded project AQUAVALENS aims 
to support this approach by delivering techniques for pathogen2 detection and the capability for on-
line monitoring of indicator bacteria. AQUAVALENS is particularly interested in small water providers 
across Europe with regard to their approach to water testing and ensuring that drinking water is 
microbiologically safe.  
The research from AQUAVALENS has developed a number of rapid, molecular biology-based 
techniques to detect pathogens in water. Such methods include improved techniques that can 
selectively recover bacteria, viruses and protozoa, more easily and accurately detect pathogens within 
these groups, track the source of faecal contamination, and provide an on-line early warning system 
to detect indicator bacteria.  
This questionnaire is divided in four sections and aims to obtain information from users of small water 
systems about:  
1) general details;  2) current practices: how microbiological safety of drinking water is managed and 
which pathogens are currently monitored; 3) expectations for the detection of pathogens and 
potential operational improvements brought about by new techniques for small water supplies; and 
4) expectations and perception about newly developed AQUAVALENS techniques: views on benefits, 
barriers and opportunities based on direct or indirect knowledge of the technology obtained via direct 
participation in the pilots as users, or via dissemination of project findings to stakeholders.   
This study has been reviewed and received a Favourable Ethical Opinion (FEO) from the University of 
Surrey Ethics Committee. 
 
                                                          
1 WHO, Water Safety Plan Manual [2009] 
2 Pathogen: an agent causing disease or illness to its host, such as an organism or infectious particle capable of producing a 
disease in another organism. Pathogens are mostly microscopic, such as bacteria, viruses, protozoa, and fungi, thriving in 
various places such as air, dust, surfaces, soil, etc. Examples of pathogenic bacteria are E-coli (causing diarrhoea and 
urinary track/intestinal infections), Mycobacterium tuberculosis (causing tuberculosis), Streptococcus pneumoniae (causing 
pneumonia), and Salmonella (causing salmonellosis, typhoid fever and paratyphoid fever).  Examples of diseases caused by 
pathogenic viruses are smallpox, influenza, mumps, measles, chickenpox and rubella. From: http://www.biology-
online.org/dictionary/Pathogen 
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General details for Users of Small Water Supplies 
Please tick or circle the appropriate option when multiple answers are provided, and give as many 
details as possible on other questions.  
 
1. Where (county/ province/region) do you live? 
 
 
2.  Where does your drinking water come from?  
o Surface Water (e.g. from a river, spring or lake) 
o Groundwater: wells 
o Groundwater: boreholes  
o Communal fountains 
o Water stores  
o I don’t know 
o Other, please state (e.g. rainwater) 
 
3. In addition to your small water supply, is there a water utility (private or public organisation 
providing potable water to homes/towns/villages) in your area?  If yes, please specify the 
name  
o Yes  / Name? 
o No 
o I don’t know 
 
Current water testing and treatment practices   
Please tick or circle the appropriate option when multiple answers are provided, and give as many 
details as possible on your current testing methods.  All information you can provide will be greatly 
appreciated.   
4. Do you consider your water is safe to drink and use for cooking at the point of collection? 
 
o Yes    
o If yes, why do think it is safe?  
 
o No     
o If no, why do you think it is unsafe? 
 
o I don’t know  
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o If you don’t know, can you please include here what information you will need to be 
able to decide whether your water is safe or not? 
 
 
5. Do you boil or treat your water (e.g. adding chlorine, using a UV lamp, or filtration) before you 
drink it or use it for cooking?  
 
o Yes  
o If yes, please specify the method by circling one or more:   
           Boiling      adding chlorine     using a UV lamp      filtration  
o No     
 
6. Based on your knowledge, is your water tested for microbes / pathogens? If you are not sure, 
please circle the third option: I don’t know 
 
o Yes        If yes, could you share the results of the analysis?         Yes          No 
Also, if yes, in the last two years, have you been advised to boil your water for 
a short period of time?                                                          Yes          No 
o No     
o I don’t know  
 
7. What do you see as the main potential sources of microbiological contamination for your 
water supply? Please specify (e.g. pathogen hazards from dairy cattle/pig/chicken farm 
upstream) 
 
8. Is the quality (appearance -colour, smell, taste) of your water satisfactory? If you are not sure, 
please circle the third option: I don’t know 
 
o Yes    
o No       If no, please specify what is unsatisfactory    
 
o I don’t know  
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9. Is the amount of water you receive enough to meet all your needs all the time? If you are not 
sure, please circle the third option: I don’t know 
 
o Yes    
o No    If no, please specify what is unsatisfactory regarding the quantity of water 
 
o I don’t know  
 
Expectations and the value of new techniques for pathogen monitoring  
Please tick or circle the appropriate option when multiple answers are provided, and please provide as 
many details as possible on what you would like to see in the future.  All information will be greatly 
appreciated.  
 
10. Do you expect your water supplier to test the quality of the water? 
o Yes  
o No  
o I don’t know  
 
11. If yes above, how often do you think your water should be tested to verify its quality?  
o Every year 
o Every six months 
o Every three months 
o Every month 
o Every week 
o Only when there is an outbreak of water-related diseases  
o Other, please provide details 
 
12. Do you expect your water supplier to regularly specifically test for microbes / pathogens? 
o Yes  
o No  
o I don’t know  
 
13. In your opinion, is it important that your water supplier has the ability to test for microbes/ 
pathogens? 
o Yes  
o No  
o I don’t know  
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14. In your opinion, would it be useful that your water supplier could use rapid testing techniques 
(results within four to six hours, compared to a minimum of 48 hours with current methods) 
for the detection of pathogens? 
o Yes  
o No  
o I don’t know  
 
15. In your opinion, would it be beneficial if your water supplier could identify particular pathogen 
/ microbial types in order to act appropriately?  
o Yes  
o No  
o I don’t know  
 
Perception about new AQUAVALENS techniques: views on benefits, barriers and opportunities  
New analytical techniques developed under the AQUAVALENS project can detect pathogens in water 
supplies and track down the origin of microbiological contamination, e.g. faeces of cattle, pigs etc.  The 
implementation of these techniques as part of water safety risk assessments for small water supplies 
can limit the risk and expenses derived from microbiological contamination by predicting and 
identifying the source of faecal pollution.  Please tick or circle the appropriate option or options.  
 
16. Given that there are techniques available to detect and track down the origin of pathogens in 
water supplies, do you think it would be positive for your water supplier to adopt these 
techniques? 
o Yes  
o No  
o I don’t know  
 
17. What do you perceive as the main barriers for these techniques and their implementation? 
(tick or circle as many as you want) 
o Users not demanding pathogen-testing 
o Regulation not demanding testing for pathogens 
o Reluctancy of supplier to implement because of: 
- cost of equipment  
- running costs (e.g. filters, increase in electricity/energy bill) 
- maintenance 
- legal responsibility/liability 
- not wanting to increase bills / pass –on costs to customers 
o I don’t know 
 
   Page | 55 
18. In your opinion, are there any other barriers for the implementation of these techniques? 
Please detail 
 
 
 
19. What do you perceive to be advantages /opportunities for your water supplier to adopt these 
techniques? (tick or circle as many as you want) 
o Limit the risk and expenses derived from microbiological contamination by predicting 
and identifying the source of faecal pollution 
o Keeping check on potential polluters to encourage them to comply with regulations  
o Improving public health by limiting the risk of disease  
o Limiting costs of treating and /or compensating users in a contamination incident 
o Other, please detail 
 
 
 
20. What improvements would you like to see made to pathogen testing in the future? Please 
provide details 
 
 
 
Other comments or suggestions, please list and detail here.  
 
 
 
